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Two massive varanid [ronlals and malching parictal tfrom the eastern Darling Downs
(Queensland) Pleistocene derive from a large varanid, probably Megalania prisca . The
fronial is characterised by a sagiutal crest and low ornamentation on the dorsal surface. The
parictal has relatively fenger lateral and supratemporal processes than in modern varanids,
and a relatively smaller area roofing the braincase. Confluent contacts on ihe frontal for the
prefrontaland postfrontal-postarbitaland the encroachmentof the supratemporal fossa onto
the dorsal surface of the parietal suggest that M. prisca was a more derived varanid than
any now existing in Ausiralia. The frontat appears quite thick and the endocranial cavity
small: these both are probably allometric effects. 1) Queensland, Australia, Pleistocene,

Varanidae, Megalania, sagitial crest
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The giant varanid, Megalania prisca (Owen,
1859). 1s among the most dislinctive Australian
fossil tetrapods, as well as the largest known
terrestrial lepidosaur. it is known from the
remains of one skeleton, or possibly two, (Rich,
1985) from the eastern Darling Downs of
Queensiand, and isolated remains from there and
other localitics in the eastern half of Australia
(Lydckker, 1888; Hecht, 1975). Fossils of M.
prisca are known only from the Pleistocene.
Smaller vertebrae attributed o Megalania sp.
are known [rom the Pliocene of Chinchilla,
weslern Darling Downs, Queensland (Heceht,
1975). Recently discovered or recogniscd
material sheds new light, and raises new ques-
tions, regarding this animal. The material
described here suggests that the skull of M. pris-
ca was unusual in its construction.

Specimen numbers prefixed with *I” or ‘T are
held in the Queenstand Museum, that prefixed
with V" in the lan Sobbe collection and that
prefixed by ‘BMNH" in the British Museum
(Natural History),

DESCRIPTION

In about 1984, Mr Ian Sobbe recovered an
unusual bone (F16783) from the Pleistocenc
deposits at Pearson’s Locality, King Creek, easi-
crn Darling Downs, Queensland. In August of
1985 a second, worn specimen (V0033), was
recovered, also by Mr Sobbe, from the ‘Sutton
Bed’, King Creek west of Clifton. Both elements
are left frontals, approximately equal in sizc

(Table 1). During preparation of this paper, Mr
Sobbe donated a large lacertilian right parietal
(F16792), collected from King Creck about ten
years ago.

In form the frontals arc basically like those of
Varanus salvadorii (Figs 1.2). In dorsal view the
element resembles a reversed L, the stem repre-
senting the body of the frontal and the lower bar,
the lateral process that contacts the fused
postlrontal-postorbital distally and the parietal
posteriorly. The nasal contact is like that of
Varanus varius, with the dorsal surface of the
frontal projecting anteriorly along the midlinc.
This would give the frontonasal contact a V-
shape, with the apex anteriorly directed. A shal-
low horizontal flange dorsally limits the
prefrontal contact. there is no such flange in
cither V. salvadorii or V. varius, The lateral
process of the frontal is antcroposteriorly nar-

F 16783 V033
Midline length 89,2 74.3
Maximum length 93.0 85.6
Maximum width 57.2 48.5
Minimum width at orbit| 254 256
Maximum thickness 252 19.8

TABLE 1. Giant varapid frontals (mm).
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FI1G. 1. Left frontals of a large varanid, probably Megalania prisca . Unworn frontal (F16783) in dorsal (A)
and lateral (C) views. Worn frontal (VO033) in dorsal (B) and lateral (D) views. Scale bar Icm.
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rower, relative 1o its length, than in the modern
speeies exsimined (in addition to those noted.
Varanus goaldil and Varanus mertensi were
scen) The contuct surfuce for the prefrontal
meetsthat Tor the postfrontal-postorbital, with na
indication of a re¢ orbital margin on the frontal.
as there is in modern varanid skulls. F16783 iy
sharter thun the Trontal of V. selvadorii, more
similar in its proportions 1o that of V. varius,
However the orhital enrgination is placed rela-
tively further back. Ventrally, the frontals are
similar in form to those of the modemn specices.
The subolfactory processes are well developed
and extend to the midline. henee would be in
contiet medially. A small foramen penetrates the
processes along the midline contact.

Ihe Pleistocenc Trontals dilfer from those ol
manlein varunids in three particulars, A distinct
sagittal crest is present (Fig. 1C). which ter-
mamaes pmtcmrly in front of the parictal con-
tact. ‘This indicales that the crest was limited to
the frontal, Lateral 1o the crest the dorsal Tace ol
the frontl is ornamented with low, rounded,
mostly parullel ridges (Fig. 1A), Low parallel
ridgen are often found on vertebrac of M. prisca,
abutting aricularsurfaces. but | know ol noother
varanid with sueh ornament or, for that mater.
any other replile, However, u low dorsal ridge at
the frontal symphysis is qpp'mnt in the skulls of
several varanids,” including Varamus indicies
(HEHH 7 and THEOLS), Varanus spencere (342020
and 347915), Varanns tristis (350726) and V
varius (LIS301, 116150 und J4T7UASY g is uh-
sertan Vo gonlda (J16133) und V. meriensi
(1206280, Flnally and most obviousty. the King
Creek frontal is massive. At the parictal contact
the dcpth of the frongal is 1/d4 its midline lenglh:
in Vosalvador i this ratio is less than 1110,

The porictal (IT16792) is worn, although less
then VU033, However the anlerior suture patiern
is lost. [t is o crescentic eloment (Fig. 2). Ap-
purently both parictals were fused medially, us
in modern varanids. but this spechnen is broken
along the midline. Anteriorly the lateral process
projects perpendicular ta the Tongitudinal axis,
and pusteriorly a longer supratemporil pmu\\
projects posterolaterally at an angle of 3
degrees o the longitudinal axis. Tn prnpnrlmns
the parictal is basically similar to those of V.
salvadorii and V. varius, but differs in having o
proportionalely shorter body, In conlunuuun
with this the supratemporal process of the pane-
tal, which distally cantacts the paroceipital
Process, is relutively longer, Ay the antenor fei-
minalinn uf 1he mediolaterally compressed
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suprslemparal process a praminen! honzontal
pit penetrates the bady of the parictal. Such a pit
is also present in vt least Vo variys.

Although in form basieally similar 1o those of
madern varanids, this parictal differs in sever
points. A large parictal Toramen is present, fem
in diameler, but set less [hian Tem hack from the
lrontal contact, Thus it is more anterior than in
the madern varanids seen. The sapratempural
process is horizontal and not deelined posteriorly
as in living varanids. The dorsal margim of this
processis distinetly clevated from the dorsal face
afthe body. This, together with the extension ol
the supmlempoml [enestra over the lop ol lhe
parictal to the mxdllm,. suggests powerful
development of the jaw adductors. Correlated
with these differenges, the flat dorsal fuce of 1he
porietil extends postetiorly from the frontal con-
1act only to the parietal Toramen, unlike the
madern varanids available where this sutface
extends from frontal margin 0 oceipital Tace,
The mediolaterally compressed supratemporal
process bears a distinet medial shelf along its
entire length but Jess prominent distally. Such a
shell wus not seen onany of the modern varanid
matcrial available. Ventrally the arca of the
parictal roofing the endoeraniul cavity is strong-
ly reduced L(lmpdl’Ld tothe conditionin Vi varius
(J4/(l69)and V. salvadorii (J1449R). The lincar
dimensions of the endocrunial roof are twice
thase of J47065 (V. varwes ), but the lengths of
the lateral and supratempaoral processes are three
1o four times those of that specimen. This reduc-
tion ol amount of the panetal forming the en-
docranial roof is reflected in the extension ol the
paticlul luterally beyond the lateral walls of the
braincasc.

The broken face of the paictal shows a depth
of 2.5cmol which the top 0.5¢m is compuct bone
and nmiostof the remainder is spongy bone. A thin
(0.2em) layer of compaet ione farms the venlral
surfice.

SCALING

The large size of the King Creek variid
crannad materal leads to questions of its scaling.
This 1s relevant o the following tasonumic dis-
cussion and interesting in its own right, ‘Two
issucs will be raised: whether the apparent thick-
ness of the Irontals results only from their Targe
size and the relative sive of the endocranial
Cuvity,

Couldl the appearunce of thickness of the fron-
tuls wnd parictal from King Creek simply he 1w
resub of sealing” MeMahon's elastic sealing
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FIG. 2. Left frontals and right parietal of a large varanid, probably Megalania prisca . Worn frontal (V0033)
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possibility. Sexual dimorphism is unknown in
living varanids, but the environmcntal eir-
cumstances of Megalania were doubtless dif-
ferent and scxual dimorphism is known in some
mammalian top earnivores, e.g. lions.

The frontal crest suggests habits diffcrent from
those of living varanids. It may have been a
weapon, or display (speeies recognition) struc-
turc. M. prisca would presumably have been a
top carnivore of the Australian Plcistocene (cf.
Rieh, 1985) and thus, at Icast in some respects,
analogous to the large thcropod dinosaurs of the
Mesozoic. Large thcropods bore cranial orna-
ment, usually horns or crests (Molnar, 1977,
Kurzanov, 1976; Welles, 1984; Bonaparte,
1985), thus it is not unrcasonable to suggcst that
M. prisca too might have had cranial ornament.
The frontal erest may have bcen used in head to
head shoving contests, as among the marine
iguana Amblyrhynchus cristatus {Carpenter,
1978). Living varanids are not known to engage
in such contests (Stamps, 1977; Carpentcr,
1978), but the circumstanccs of the life of M.
prisca, as a large terrestrial top carnivore werc
unlike those of modern varanids.

A diffcrent speculative signifieanee of thc
crest has also been suggested. 1t is well known
that aquatic lizards (including some varanids)
usually show lateral compression of the tail and
sometimes the trunk. Furthermorc many show
some development of a dorsal ridge or crest
along the back and tail, as in Hydrosaurus am-
boinensis (although rarely so prominent). In
somc specics of Basiliscus thesc crests are com-
plemented by a crest on the skull roof. Possibly
the sagittal crest of the King Creek {rontal indi-
catcs aquatic or amphibious habits. A cranial
crest is found in somc arboreal lizards, such as
Corythophanes. We sccm safe in presuming,
however, that the giant King Creek varanid was
not arboreal.

If the King Creek varanid was amphibious or
aquatic, one might expect that erocodiles would
have bcen rarc in its habitat. Indeed, crocodile
remains arc rare {Pearson’s locality) or absent
(Sutton’s bed) from the localitics and levels at
which the frontals were found (Sobbe, pers.
comm., 1988; also ef. Bartholomai, 1976). This
suggests that competition for the niche of a large
aquatic predator would have been weak or ab-
sent. 1t also suggests that predation on a large
aquatic lizard would have becn wcak or abscnt.
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CONCLUSIONS

Two frontals and a parietal from King Creek,
eastern Darling Downs, Queensland, indicate the
prescnce of a giant varanid. This form,
presumably Megalania , was more derived than
living varanids in two features: the contact of the
articular surfaces for prefrontal and postfrontal-
postorbital and the encroachment of the
supratcmporal {enestra over the top of the parie-
tals. Both the appearance of unusually thick fron-
tals and of a relatively small endocranial cavity
sccm to result from scaling effccts.
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